Abstract: This study was designed to analyse factors that influence customers' intention to adopt e-banking service channels in Ethiopia. A conceptual framework was designed by integrating variables from theory of planned behaviour, technology acceptance model, and previous studies. Through stratified sampling technique, a sample of 211 people was drawn from six commercial banks operating with e-banking service channels in Ethiopia. The research method was a survey method with a descriptive and statistical analysis. In this study regression analysis was conducted to determine the predictive power of the variables. The findings revealed that the variables included in the models (attitude, subjective norms, perceived behavioural control, perceived usefulness, perceived ease of use and perceived risk) were significant in affecting users' behavioural intention to use e-banking service channels. Results also revealed that the variable perceived behavioural control plays the most important role, followed by attitudes and perceived usefulness in predicting an individual's intention to accept e-banking service channels.
Introduction
The breakthroughs in information technology occasioned by the introduction of the telecommunications networks and the computer system persist to shape the way banks and their corporate relationships are structured worldwide. The pressure of globalisation, consolidation, deregulation and rapidly changing technology has made it necessary for banks to re-examine their service delivery systems in order to suitably position them within this dynamism of information technology (Woherem, 2000) .
With the introduction of communication and computer technology, and its attendant revolution of information processing, electronic banking has become the order of the day. This results in the emergence of various automated devices enabling the banking industry to improve the speed and quality of service delivery and rapidly changed how banking is done worldwide. The volume and speed of banking transactions have tremendously improved, especially in the developed countries. Its various innovations have brought about reduction in costs, wide range of banking services and greater convenience for customers (Ayodeji, 2003) .
E-banking, a system that enables banks to offer their customers access to their accounts to transact business and obtain information via electronic communication channels such as Automated Teller Machines (ATMs), tele-banking, home banking and internet banking (Pikkarainen et al., 2004) , is becoming a common practice across the developed world.
Factors affecting customers' intention to accept e-banking service channels have been at the forefront of several research works in the developed world (Lassar, 2005; Kolodinsky and Hogarth, 2004; Pikkarainen et al., 2004; Karjaluoto, 2002; Daniel, 1999; Lichtenstein and Williamson, 2006; Sathye, 1999a Sathye, , 1999b Yiu et al., 2007; Chan and Lu, 2004; Suh and Han, 2002) . Nevertheless, there is very much limited published work that investigate the acceptance of e-banking from the viewpoint of customers in the environment of developing countries like Ethiopia. To date there have been very few such studies, a remarkable exception is the study by Fekadu (2010) who studied electronic banking practices, opportunities and challenges in Ethiopia.
Despite the growth of e-banking worldwide, commercial banks in Ethiopia continue to conduct most of their banking transactions using traditional teller-based methods. It is still under developed backed by low level of infrastructural development, lack of suitable legal and regulatory framework, high rates of illiteracy, frequent power interruption and security issues (Fekadu, 2010) .
Moreover, e-banking is a new technology in Ethiopia which needs a lot of efforts and resources to be adopted by customers. Hence, in order to help banks to increase e-banking adoption by customers, it becomes necessary to examine factors that influence customers' intention to accept e-banking service channels.
The aim of this paper was therefore, to look at the determinants of customers' intention to adopt e-banking service channels in Ethiopia. The study was designed by deriving variables from the technology acceptance model (TAM) developed by Davis (1989) , theory of planned behaviour (TPB) developed by Ajzen (1985) and perceived risk from previous studies.
Previous studies
Many studies have been conducted to determine the main factors affecting the acceptance of e-banking. Daghfous and Toufaily (2007) studied the success and critical factors in the adoption of e-banking by Lebanese banks, This research was focused on the factors that can lead to success on adoption of e-banking and the other factors that can impose a barrier to its adoption, it focus on the organisational, structural and strategic factors which can accelerate or, on the contrary, slow the adoption of this electronic mode of distribution and communication by the banks. According to this paper, the degree of adoption of e-banking by an institution is measured by the rate of use of seven types of electronic distribution and communication channels of financial services; TV banking, mobile banking, automated teller machine, telephone banking, PC banking, extranet banking, internet banking. The rate of adoption for each type of electronic channel indicates that the most frequently used electronic channel are (ATMs), phone banking and internet banking. Similar study was conducted by Khalfan (2006) factors influencing the adoption of internet banking in Oman: a descriptive case study analysis explored that the slow uptake of electronic commerce applications in the banking industry. The results provide a pragmatic picture about the adoption of electronic commerce applications in the core financial sector domain of Oman. One of the main findings is that security and data confidentiality issues have been a major barrier.
Another study titled: A survey of critical success factors in e-banking, was aimed to determine the critical issues related to financial sector organisations when they establish online businesses. The survey targeted the financial sector in the UK. The study indicates that understanding the critical success factors in e-banking are important for senior management of banking related organisations, because it would potentially help them improve their strategic planning process. The analysis of the study indicates two major types of statistical analyses were conducted, descriptive statistical analyses and factor analysis. In descriptive analyses, the factors (or variables) were ranked in order of their mean score, the highest score being the most important and so on. The top six factors in order of importance were: user-friendly website, systems security, support from top management, fast responsive customer service (better that usual), promotion of electronic commerce within organisation, and all time availability of services and rapid delivery of services. Issues related to organisational flexibility and speed of services delivery were found to be at the top of the importance list.
Table 1
Major international studies adoption of e-banking using different models 
Research model
The measurement for customers' adoption of e-banking service channels in Ethiopia can be made with the aid of TAM, TPB and PR variables. TAM was first introduced by Fred Davis in 1989 to predict user acceptance for new technologies. According to TAM, attitude toward new technology is jointly influenced by two main constructs; perceived usefulness (PU) and perceived ease of use (PEOU). According to Davis (1989) PU will directly influence the behavioural intention. New technology should increase the performance of people to get positive intention use it. Moreover, PU is influenced by PEOU. Whenever the technology is free of effort, people will realise its usefulness.
The TPB was developed with the extension of the original theory of reasoned action with the introduction of a new construct; perceived behavioural control to the earlier variables of TRA (attitude and subjective norms).According to this theory, perceived behavioural control is a situation in which the resources and opportunities available to a person must to some extent dictate the likelihood of behavioural achievement. Of greater psychological interest than actual control, however, is the perception of behavioural control and impact on intentions and actions (Ajzen, 1991) . It is clear that both of the TPB and TAM go together. The constructs attitude, subjective norms and perceived behavioural control from TPB predicts intention to use e-banking technology. Moreover, both of PU and PEOU from TAM predicts attitude. Many studies conclude that perceived risk is the main factor that influences customers' intention to use e-banking. In addition, Perceived risk influences both of TAM and TPB constructs (Schmiege et al., 2009) . Vijayasarathy and Jones (2000) show that perceived risk negatively influenced both PU and PEOU to shop online. According to Schmiege et al. (2009) , there is a relationship between TPB and perceived risk. Perceived risk influences intention and attitude negatively. Alireza et al. (2010) argued that there is a relationship between TPB and perceived risk. Perceived risk influences attitude negatively. All the variables were integrated to build an e-banking adoption model in Ethiopia. Hence, the following conceptual framework is developed to serve as a bridge for the entire study.
It is clear that this research model is ample, consists of most of the factors that influence e-banking adoption derived from different theories and models in acceptance of a new technology.
Hence, this study can be distinguished from others in that it combines constructs from theories and models while previous research focused only on the constructs from one or two models. Several related studies emphasis on one side of factors and ignore others. Table 2 Hypotheses emerged from the research model H1:
There is a significant positive relation between perceived usefulness and attitude to use e-banking.
H2:
There is a significant positive relation between perceived ease of use and attitude to use e-banking.
H3:
There is a significant negative relation between perceived risk and attitude to use e-banking.
H4:
There is a significant positive relation between perceived behavioural control and attitude to use e-banking.
H5:
There is a significant positive relation between perceived usefulness and intention to use e-banking.
H6:
There is a significant positive relation between attitude and intention to use e-banking.
H7:
There is a significant positive relation between perceived ease of use and intention to use e-banking.
H8:
There is a significant positive relation between perceived behavioural control and intention to use e-banking.
H9:
There is a significant positive relation between subjective norms and intention to use e-banking.
H10: There is a significant negative relation between perceived risk and intention to use e-banking.
H11: There is a significant positive relation between perceived ease of use and perceived usefulness.
H12: There a significant negative relation between perceived risk and perceived usefulness.
H13: There is a significant negative relation between perceived risk and subjective norms.
H14: There is a significant positive relation between attitude and subjective norms.
Empirical model
As discussed in the literature review in this study, a framework was developed based on the TAM, the TPB and previous empirical studies (perceived risk). Regression as opposed to other techniques was used as it is widely accepted model in many of the studies carried in the e-banking service adoption (Alireza et al., 2010) . Linear relationship is assumed between variables because linear relationships are the simplest non-trivial relationships that can be imagined (hence the easiest to work with), and Because the true relationships between our variables are often at least approximately linear over the range of values that are of interest to us, and Even if they're not, we can often transform the variables in such a way as to linearise the relationships.
Thus, parameters for the following functional relationships were estimated in the following equation and the estimation process was carried out based on ordinary least squares estimation process. where BI = customers' behavioural intention to accept electronic banking, Att = attitude of customers, PU = perceived usefulness, PEOU = perceived ease of use, PBC = perceived behavioural control, SN = subjective norms, PR = perceived risk and ε = is the error term for any missing variable in behaviour of human account, assumed to distribute normally with zero mean and σ standard deviation and is independent of the error terms associated with all other Observations. β 0 , is the intercept value of the regression surface.
Research methodology
The research instrument used was survey questionnaire with ordinal scales data measurement. A 26 items Likert scale questions were offered to respondents to allow them indicate their attitudes by checking how strongly they agree or disagree with the constructed statements. Five alternatives were offered: strongly agree, agree, neutral, disagree or strongly disagree. The location of the study was Addis Ababa metropolis, the capital city of Ethiopia. Addis Ababa was selected because both national and international customer traffic is high in the city. The study population comprised the customers of commercial banks in Ethiopia who used different type of electronic banking services (ATMs, internet banking, SMS banking, Tele banking and POS). These customers came from different backgrounds and were of different ages with other individual differences. Sampling frame was formed by obtaining lists of e-banking service users from the banks. A moderately representative sample was obtained by employing the use of a stratified sampling technique.
When this research was conducted, there were 17 commercial banks in Ethiopia (one state owned). Out of these, six banks (Commercial Bank of Ethiopia, Dashen Bank, Zemen bank Wogagen Bank, Berhan International Bank and United Bank) were found offering e-banking services. The data collected from the returned questionnaire were entered into an Excel spreadsheet for analysis. The data was sorted to group questions according to applicable variables under test. Statistical analysis was conducted on the data using statistical package for social science (SPSS) version 15.0. Finally, regression analysis was performed. In this study, a multiple regression analysis was performed by using all the discrete variables (dependent and independent) variables available in the dataset.
Results
As shown in table above, there were more males than females with a ratio of 59: 41 respectively. Majority of the respondents were between the ages of 18 to 30 years accounted for 72%. This result supports the findings of a lot of studies on e-banking technology acceptance, where users tended to be young and had at least secondary school level of education (Amel, 1986; El-Haddan and Almahmeed, 1992; Marshal and Heslop, 1988; Swinyard and Ghee, 1987; Taube, 1988) . 
Multiple regression results
In this study, multiple regression analysis was carried out to get the predictive value of the variables considered. Since the model is developed in such a way that each variable is being affected by other variables, it was necessary to carry out a separate regression analysis against each variable. This was basically made to determine the linear combination of the variables. Tables 4, 5 and 6 present the results from the multiple regressions carried out using the five variables: PU, PEOU, perceived risk, subjective norms and perceived behavioural control as the independent variables and attitude as the dependent variable. This was done to determine the best linear combination of the constructs for predicting attitude. From Table 4 , it can be seen that the R-square value for the model showed that 53.2% of the variation in the model can be predicted from the independent variables (for attitude). Moreover, R-square change shows that the model will be valid if it is drown from the total population rather than the sample considered for this study. Table 5 presents the ANOVA report on the general significance of the model. As p is less than 0.05, the model is significant. Thus, the combination of the variables significantly predicts the dependent variable (F = 46.529; p < 0.05). Table 6 showed the standardised beta coefficients that present the contributions of each variable to the model. The t and p values showed the impact of the independent variables on the dependent variable. From this table, it is clear that the construct PEOU had the highest impact on attitude (the dependent variable). The large t-value (t = 8.067) and corresponding low p-value (p < 0.01) supports the result for PEOU which had the highest beta coefficient (both standardised and unstandardised). On the other hand there is a negative beta values for perceived risk with a p-value of less than the critical value, which means there is significant negative relationship of perceived risk with attitude. Tables 7, 8 and 9 present the results from the multiple regressions carried out using Attitude, PU, PEOU, perceived behavioural control, subjective norms and perceived risk as the independent variable and intention as the dependent variable. This was done to determine the best linear combination of constructs for predicting intention to use e-banking.
From Table 7 , it can be seen that the R-square value for the model showed that 50.7% of the variance in the model can be predicted from the independent variables, attitude, PU, PEOU, perceived behavioural control, subjective norms and perceived risk. Table 8 , gives the ANOVA test on the general significance of the model. As p is less than 0.05, the model is significant. Thus, attitude, PU, PEOU, perceived behavioural control, subjective norms and perceived risk significantly predict the dependent variable intention to use e-banking (F = 34.943; p < 0.05). Table 9 showed the standardised beta coefficient. A unit change in the independent variables, attitude, PU, PEOU, perceived behavioural control, subjective norms and perceived risk would produce an effect on the dependent variable, intention.
From Table 9 , perceived behavioural control had a high impact on intention (β = 0.465, p < 0.05). The large t-value and corresponding low p-value supports the result for which there is a high beta coefficient. Moreover, perceived risk has negative relationship with intention to use e-banking services which is significant at 95% (β = -0.150). This indicates that perceived risk influence intention negatively. Table 10 shows the summarised results of the hypothesis tested against the values in the previous tables. Table 10 depicts the results of regression analysis of each model, the result show that intention is individually and co-jointly predicted by PEOU (β = 0.227, p < 0.01) PU (β = 0.173, P < 0.01), attitude (β = 0.190, P < 0.01), perceived behavioural control (β = 0.465, P < 0.01), and perceived risk (β = -0.150, P < 0.01). These variables together explain 50.7% of the variance on intention to use e-banking technology. Hence, Hypotheses 5, 6, 7, 8 and 10 were supported. Intention to use e-banking services has a strong relationship with perceived behavioural control which is significant at 99% (β = 0.465). This indicates that perceived behavioural control has more influence in intention.
Summary of hypotheses testing
The results of regression analysis shows that attitude is jointly predicted by PU (β = 0.059, P < 0.05), PEOU (β = 0.421, P < 0.01), perceived risk (β = -0.320, P < 0.01) and perceived behavioural control (β = 0.274, p < 0.01). These variables together explain 53.2% of the variance on attitude to use e-banking technology [coefficient of determination (R 2 ) is 0.532]. Hence, Hypotheses 1, 2, 3 and 4 were supported. PEOU significantly influence attitude (β = 0.429); this indicates that PEOU is the most factor which influences attitude to adopt e-banking technology.
Based on regression analysis, PU is not predicted by PEOU (β = 0.052, P > 0.05) while explaining 0.3% of the variance on PU [coefficient of determination (R 2 ) is 0.003]. Hence, Hypothesis 11 is not supported. Perceived risk do not 13 significantly influence PU (β = 0.011, P > 0.05). Hence, Hypothesis 12 is not accepted. Perceived risk do not significantly predict subjective norms (β = 0.091, p > 0.05), hence, Hypothesis 13 is rejected.
Conclusions
Most of the findings of this study were in conformity with previous empirical studies. The findings revealed that the variables included in the models (attitude, subjective norm, perceived behavioural control, PU, PEOU and perceived risk were significant in affecting users' behavioural intention to use e-banking.
Results also revealed that the variable perceived behavioural control plays the most important role, followed by PEOU and attitudes in predicting an individual's intention to accept e-banking service channels. Hence, perceived behavioural control is the dominant factor in predicting behavioural intentions to accept e-banking technology. It also shows that attitude is jointly predicted by perceived behavioural control, PU, PEOU, and perceived risk while PEOU contributing more for the variation in attitude.
Limitations and future research implications
The results of this study will have important implications and is believed to be helpful for the banking sector in Ethiopia. Although this study has interesting results, it is necessary to bear in mind its limitations related to its sample size.
Although the researcher believes that this study is deep, it is still believed that it can be further extended to include more variables from different theories and models as well as additional social issues. Moreover, it can be extended to greater sample size than considered in this study so that conclusions can be made at the macro level.
There exist in the literature similar works on different countries, perhaps it might be interesting to survey these studies and make a comparison to see whether there exist major differences in developing countries like Ethiopia. Interestingly, it will develop a fruitful research if one considers more variables that will have an impact in acceptance of new technology. Consequently, education, advertisement, ICT infrastructure, compatibility and relative advantage variables were believed to have an influence in this regard and researchers can undertake an in depth study of these variables.
